Evidence that the C terminus of the A subunit suppresses thyrotropin receptor constitutive activity.
The TSH receptor (TSHR), unlike the LH receptor (LHR), has considerable ligand-independent adenylyl cyclase activity, a feature of pathophysiological importance. The TSHR ectodomain partially suppresses constitutive activity, an effect reversed by trypsin treatment of intact cells. Localizing the functional site of trypsin action would provide insight into how the TSHR ectodomain exerts its constraint. For this purpose, we examined the effect of trypsin on intact cells expressing a series of modified TSHR. Trypsin did not increase cAMP production by a chimeric TSH-LH receptor involving substitution of TSHR residues 261-418 (the ectodomain C terminus). In contrast, with the wild-type TSHR, trypsin enhanced constitutive activity despite mutation of the following potential tryptic cleavage sites [arginine (R) and lysine (K) residues]: 1) K565, K651, K660 in the extracellular loops of the serpentine region; 2) B subunit juxtamembrane residues K371, K401, K415; 3) A subunit residues R310, R312, K313. We previously excluded K337 and K339 from being implicated in TSHR tryptic activation. By exclusion, only one R/K cluster remains as a possible target for the functional effect of trypsin, namely K287, K290, K291, and R293. Mutation of this cluster is incompatible with TSHR cell surface expression. However, tryptic clipping at this locus would reproduce a previously demonstrated structural effect of trypsin on the TSHR, removal of about a 2-kDa polypeptide fragment extending downstream from the locus to the C terminus of the A subunit. Taken together, these data suggest that the C terminus of the A subunit functions as a suppressor of TSHR constitutive activity.